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(57) ABSTRACT 

A method, terminal device, network element, system and 
computer program product for controlling discontinuous 
reception or transmission at a terminal device of a communi 
cation network are disclosed. A regular discontinuous recep 
tion or transmission cycle of a regular discontinuous recep 
tion or transmission scheme is set by using a ?rst control 
layer, and in addition thereto a shorter temporary discontinu 
ous reception or transmission cycle of an interim discontinu 
ous reception or transmission scheme can be set by using a 
second control layer. This arrangement provides long discon 
tinuous reception or transmission cycles for power consump 
tion improvements while at the same time ensuring that the 
network can easily and ?exibly shorten these cycles for 
increased data throughput, if needed. 
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METHOD AND SYSTEM FOR PROVIDING 
INTERIM DISCONTINUOUS 
RECEPTION/TRANSMISSION 

FIELD OF THE INVENTION 

The invention, according to various embodiments, relates 
to communications, and particularly, to controlling reception 
or transmission in a terminal device of a communication 

network. 

BACKGROUND OF THE INVENTION 

Discontinuous reception (DRX) is a method used in com 
munication netWorks to conserve battery energy of terminal 
devices, e.g., mobile devices or user equipments (UE). The 
UE and the netWork negotiate phases in Which data transfer 
happens. During other times the device turns its receiver off 
and enters into a loW-poWer state. On the other hand, discon 
tinuous transmission (DTX) is a method of momentarily poW 
ering-doWn, or muting, a terminal device, e.g., a mobile or 
portable terminal, When there is no input data to the terminal 
device. This optimiZes the overall ef?ciency of a Wireless 
voice communications system. 
One major aspect affecting the UE stand-by time is the 

possibility to inactivate the UE receiver circuitry. In the Uni 
versal Mobile Telecommunications System (UMTS) Radio 
Access Network (U TRAN), this is mainly utiliZed in paging 
states, Where the UE is listening periodically to the paging 
channel. DRX period(s) and triggers/timers Which result in 
DRX are typically con?gured by Radio Resource Control 
(RRC) functionality. Alternatively, the netWork may direct 
inactive UEs to DRX by explicit commands. Con?guring 
long DRX periods alloWs for long standby times With the 
expense of elevated Wake-up times for netWork-initiated data 
transfers. 

In a packet based system, it is assumed that all resources are 
assigned more or less temporarily by the netWork to the UE by 
use of allocation tables (AT) or more general by use of a 
doWnlink (DL) resource assignment channel or a DL shared 
control channel. Reception of allocation tables is periodic and 
determined by the DRX period in use. The netWork Will 
schedule possible resource allocations to the UE through AT 
Which Will be received by the UE at each DRX cycle. These 
assignments or allocations may be grouped into one-time 
allocations and persistent allocations. One-time allocations 
mean that the resources allocated to the UE in the receivedAT 
is valid only in the folloWing sub-frame. The next allocation 
is then received through the next received AT. On the other 
hand, persistent allocation may assign allocation that may be 
valid for a predetermined period of time. This means that the 
allocations received may be valid, e.g., until next AT is 
received. 

Consequently, DRX has direct impact on hoW often the 
netWork is able to address the UE. The need for the netWork 
to be able reach/address a UE depends on the connection 
type(s) betWeen the UE and netWork. In case of a streaming 
connection, the DRX cycle Will most probably be different 
than in case of a mail doWnload. This is linked to the quality 
of service (QoS) of the connection. 
As UE poWer consumption greatly depends on hoW often 

UE has to turn on its transceiver, it is clear from the above 
description that the DRX interval has impact on UE poWer 
consumption. This means that one key to poWer saving in 
Long Term Evolution (LTE) is to make it possible to optimiZe 
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2 
the use of DRX in such a Way that the netWork alWays can 
utiliZe the longest possible DRX taking the connection 
restrictions into account. 
Long DRX periods though Will have negative impact on the 

data throughput in general as the netWorks capability to reach 
the UE decreases as the DRX interval increases. Long DRX 
Will also impact the netWork packet schedulers possibility 
and ?exibility to change the resources allocated to the UE. 
Limiting the packet schedulers possibility to change the 
resources used by a UE might have impact on the overall 
system in the Way that the air interface resources are not used 
in an optimal Way. Waste of air interface resources in a Wire 
less system should minimized When ever possible as this is 
normally the most limited resource. 

Thus, the DRX cycles control When the UE is reachable in 
general either for UL or DL resource allocation through the 
AT. It thus folloWs that longest possible DRX or DTX periods 
should be used in order to ensure good poWer saving possi 
bilities for UE, While shortest possible DRX or DTX periods 
should be used in order to ensure good and fast throughput to 
and from the UE and alloW for ?exibility in the UE resource 
assignments, seen from netWork packet scheduler point of 
view. 

SUMMARY OF SOME EXEMPLARY 
EMBODIMENTS 

Therefore, there is a need to provide a method and system 
for controlling discontinuous reception (DRX) or discontinu 
ous transmission (DTX), by means of Which a very ?exible 
DRX/DTX scheme can be achieved. 

According to an embodiment of the invention, a method of 
controlling discontinuous reception or transmission at a ter 
minal device of a communication netWork is disclosed; said 
method comprising: 

setting a regular discontinuous reception or transmission 
cycle of a regular discontinuous reception or transmis 
sion scheme by using a ?rst control layer; and 

setting a shorter temporary discontinuous reception or 
transmission cycle of an interim discontinuous reception 
or transmission scheme by using a second control layer. 

According to another embodiment of the invention, a ter 
minal device for controlling discontinuous reception or trans 
mission of a data from a communication netWork is disclosed; 
said terminal device comprising: 

?rst timer means for timing a regular discontinuous recep 
tion or transmission cycle of a regular discontinuous 
reception or transmission scheme; 

second timer means for timing a shorter temporary discon 
tinuous reception or transmission cycle of an interim 
discontinuous reception or transmission scheme; and 

setting means for setting said ?rst timer means based on an 
information received via a ?rst control layer, and for 
setting said second timer means based on an information 
received via a second control layer. 

According to yet another embodiment of the invention, a 
netWork element for controlling discontinuous reception or 
transmission at a terminal device of a communication net 
Work is disclosed; said netWork element comprising: 

?rst setting means for signaling information used for set 
ting a regular discontinuous reception or transmission 
cycle of a regular discontinuous reception or transmis 
sion scheme by using a ?rst control layer; and 

second setting means for signaling information used for 
setting a shorter temporary discontinuous reception or 
transmission cycle of an interim discontinuous reception 
or transmission scheme by using a second control layer. 
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Accordingly, certain embodiments of the invention pro 
vide for long DRX or DTX periods With a possibility to 
?exibly change to a short interim DRX or DTX scheme. This 
enables fast but secure assignment of short DRX or DTX 
Whenever seen necessary by netWork. Additionally, enhanced 
poWer saving capabilities are obtained in the active state of 
the terminal device by using long DRX or DTX cycles in the 
active state, While the netWork may fast, ?exibly and secure 
change the DRX or DTX scheme to provide a fast and ?exible 
increase in data throughput/?oW. DRX or DTX patterns can 
thereby be changed in a fast manner if tra?ic or other condi 
tions change. DRX or DTX cycles may thus become more 
irregular and faster adjustable to the data patterns of the 
terminal device. 

The temporary discontinuous reception or transmission 
cycle may be set When the terminal device has been addressed 
for data reception. Thus, the DRX or DTX cycle orperiod can 
be responsively reduced at any desired data reception. 

The second control layer may be selected to provide faster 
control signaling than the ?rst control layer. Thereby, it can be 
ensured that a fast sWitching to the interim DRX or DTX 
scheme is obtained. According to a speci?c example related 
to a Wireless communication environment, the ?rst control 
layer may be a radio resource control layer. In this or other 
examples, the second control layer may be a media access 
control layer Which alloWs faster control signaling. 

Furthermore, the setting of the temporary discontinuous 
reception or transmission cycle may be achieved for example 
by signaling at least one of a starting time, an interval, and a 
life-time for said interim discontinuous reception or transmis 
sion scheme via the second control channel. As an example, 
the interval may be de?ned based on a modulus of the regular 
discontinuous reception or transmission cycle. As another 
example, lifetime of the interim DRX scheme can be repre 
sented or indicated by the number of frames Which can be 
received Within the interim DRX, the number of interim DRX 
cycles Within one regular DRX cycle, or an “end-bit” as MAC 
signaling at the end of interim DRX to indicate the end of that 
interim DRX. As a further option, the lifetime of interim DRX 
scheme may be set to be equal to the length of one regular 
DRX cycle. Alternatively, the life-time may be pre-de?ned by 
a default value. Such a default value may for example corre 
spond to the time period until the start of the next regular 
discontinuous reception or transmission cycle. 

The setting of the temporary discontinuous reception or 
transmission cycle may be achieved by distributing predeter 
mined interim discontinuous reception or transmission pat 
terns and signaling a selected one to the concerned terminal 
device. This option alloWs more optimiZed signaling and 
reduced need for de?nitions. 
As an additional option, the setting of the temporary dis 

continuous reception or transmission cycle may comprise 
indicating a next uplink or doWnlink resource. Thereby, the 
load on broadcast of ATs or the like can be reduced When the 
interim DRX or DTX scheme points directly to the next 
uplink or doWnlink resource. 

Optionally, the interim discontinuous reception or trans 
mission scheme may be set to be valid only for one of the 
regular discontinuous reception or transmission cycles. This 
option ensures minimal impact of possible error situations. 
Additionally, a fallback to the regular discontinuous trans 
mission scheme may be initiated, if a failure has been 
detected in the interim discontinuous transmission scheme. 
Thus, synchronization betWeen the terminal device and the 
netWork can be maintained. 

Additionally, setting of the discontinuous reception or 
transmission scheme may be controlled based on a dynamic 
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4 
interaction betWeen the regular discontinuous reception or 
transmission scheme and the interim discontinuous reception 
or transmission scheme, Wherein the dynamic interaction 
comprises a decision Whether to send the ?rst control layer 
signaling to adjust the regular discontinuous reception or 
transmission cycle or to send the second control layer signal 
ing to adjust the interim discontinuous reception or transmis 
sion cycle. As an example, this decision may be based on at 
least one of tra?ic load estimation, at least one radio condition 
on the air interface to the terminal device, and an algorithm 
used to calculate signalling overhead. 

According to yet another embodiment, the ?rst and second 
control layers may correspond to one and the same control 
layer. In this case, the ?rst and second setting means or units 
of the netWork element are con?gured to perform their above 
settings by using this one and same control layer. Similarly, 
the setting means or unit of the terminal device is then con 
?gured to perform both its above settings based on informa 
tion received via this one and same control layer. 

Further advantageous modi?cations are described in the 
dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will noW be described in greater detail based 
on a preferred embodiment With reference to the accompany 
ing draWings, in Which: 

FIG. 1 shoWs a schematic block diagram of a terminal 
device and a netWork element according to one embodiment 
of the invention; 

FIG. 2 shoWs a schematic ?oW diagram of a interaction 
procedure betWeen a regular discontinuous reception (DRX) 
scheme and an interim DRX scheme according to one 
embodiment of the invention; 

FIGS. 3A and 3B shoW respective portions of a signaling 
and processing diagram of an implementation example of a 
basic interim DRX concept according to one embodiment of 
the invention; 

FIGS. 4A and 4B shoW respective portions of a signaling 
and processing diagram of an implementation example of 
simultaneous interim DRX and hybrid retransmission 
according to one embodiment of the invention; and 

FIG. 5 shoWs schematic time diagrams for comparison of a 
regular DRX only concept and a combined DRX concept 
according to one embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the folloWing, certain embodiments of the invention Will 
be described based on a discontinuous reception (DRX) 
scheme for a Wireless connection betWeen a mobile terminal 
and a base station device of a radio access netWork, such as 
evolved UTRAN (E-UTRAN) for example. The skilled per 
son Will readily acknoWledge or understand that the proposed 
concept of certain embodiments can be transferred Well to a 
discontinuous transmission (DTX) scheme. 

FIG. 1 shoWs schematic block diagrams of the mobile 
terminal or UE 10 and the base station device or node B 20 of 
the radio access netWork (in the folloWing referred to more 
generally as “netWork”). Both the UE 10 and the node B 20 
comprise respective transceiver (TRX) circuits 18, 28 for 
enabling transmission and reception of Wireless signals. It is 
noted that the block diagrams of FIG. 1 only comprise those 
components required for understanding the DRX scheme 
according to the preferred embodiment. Other components 
have been omitted for reasons of simplicity. 
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According to the one embodiment of the invention, ?ex 
ibility of the DRX scheme is ensured in such a way that fast 
but secure assignment of short DRX cycles is supported 
whenever seen necessary by the network. For this purpose, 
two levels or schemes of DRX, which are referred to in the 
following as “Regular DRX” and “Interim DRX”, are intro 
duced. As explained before, Regular DRX is determined and 
assigned to the UE 1 0 by the network and based on the current 
connection requirements. To this end, the node B comprises a 
Regular DRX control function or unit 22 which serves to 
provide control signalling by using a suitable control layer for 
setting and controlling the Regular DRX scheme. Typically 
but not necessarily, the Regular DRX control unit 22 may use 
the RRC (Radio Resource Control) protocol layer for setting 
or changing the Regular DRX scheme. Thus, the Regular 
DRX control unit may be part of or controlled by the RRC 
entity of the network. 

The additional Interim DRX scheme provides an option for 
(temporarily) increasing or boosting data tra?ic throughput 
compared to what is possible with currently used Regular 
DRX settings. Thus, by applying Interim DRX it is possible 
for the network, e.g., through the Regular DRX control unit 
22, to assign a longer Regular DRX to the UE 10 (e.g., for 
bursty data tra?ic) without loosing the possibility to easily 
increase the data throughput when needed (when data is avail 
able). The control signaling required for setting and control 
ling the Interim DRX scheme is provided by an Interim DRX 
control function or unit 24 of the node B 20 by using a suitable 
other control layer. Thereby, it is possible to reach the two 
goals of providing long DRX for UE power consumption 
improvements in the active state of the UE 10 while at the 
same time ensuring that the network can easily and ?exibly 
shorten the DRX period (for increased data throughput) when 
needed. 

However, Interim DRX is not handled through RRC sig 
nalling of the RRC layer. It may be handled for example 
through control signalling of the Medium Access Control 
(MAC) layer. As MAC is protected by Hybrid Automatic 
Repeat Request (HARQ) but not ARQ, it may be less robust 
compared to RRC signalling. This may be taken into account 
when designing the handling of possible error situations. 

At the UE 10, DRX is achieved by controlling the TRX 
circuit 18 by a DRX control unit 16 which selectively derives 
or obtains DRX timings from a Regular DRX timer 12 and an 
Interim DRX timer 14. The Regular and Interim DRX timers 
12, 14 are set or initialiZed by the DRX control unit 16 based 
on respective control signalling received from the node B and 
provided by the Regular and Interim DRX control units 22, 
24. 
As an additional option, an intelligent decision may be 

made based on a dynamic interaction between Regular DRX 
and Interim DRX, to decide whether to send the ?rst control 
layer signalling in order to adjust the Regular DRX interval, 
or to send the second control layer signaling in order to adjust 
the Interim DRX interval. To achieve this, connection lines 
between the Regular and Interim DRX timers 12, 14 and 
between the Regular and Interim DRX control units 22, 24 are 
provided for enabling mutual exchange of information 
between these units. The intelligence or decision-making pro 
cess can be based on at least one of traf?c load estimation 

(e. g., whether an increase in tra?ic is temporary or long term), 
radio condition(s) on the air interface to the UE 10, and some 
algorithm used to calculate signalling overhead. 

It is clear that the Regular and Interim DRX timers 12, 14 
and the DRX control unit 16 of the UE 10, as well as the 
Regular and Interim DRX control units 22, 24 of the node B 
20 may be implemented as programs or subroutines control 
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6 
ling a processor device or computer device to implement the 
required functionalities. Alternatively, implementation of the 
above functionalities may be achieved by discrete hardware 
circuits or units. 

In the following, the functionality of Interim DRX and its 
interaction with Regular DRX is described with reference to 
FIG. 2 through an example as seen from UE’s point of view. 

FIG. 2 shows a schematic ?ow diagram of a interaction 
procedure between a regular DRX scheme and an interim 
DRX scheme according to an exemplary embodiment. It is 
assumed that the UE 10 is in the active mode and has been 
assigned a Regular DRX cycle, e.g., by control signalling 
received from the Regular DRX control unit 22 of the node B 
20 and determined based on the current connection require 
ments. In the active mode, the UE 10 is able to perform 
UL/DL transport with very limited access. 
At Regular DRX timeout signaled by the Regular DRX 

timer 12, the UE 10 wakes up and receives anAT (step S101). 
Then, the UE 10 derives from the received AT that no 
resources are assigned to the UE 10, neither in UL nor in DL 
(step S102). Consequently, the UE 10 enters into a sleep mode 
with low power consumption (step S103). 

At the next Regular DRX timeout in step S104, the UE 10 
wakes up again and receives a new AT. Then, in step S105, the 
UE 1 0 derives from the new AT that it is addressed and UL and 
DL resources have been assigned to it. In the following step 
S106 the UE 10 receives its DL data which includes MAC 
control signaling for Interim DRX settings provided by the 
Interim DRX control unit 24 of the node B 20. In response 
thereto, the UE 10 replies in step S107 with ‘ACK’ in the UL 
direction and the network hereby knows that the UE 10 has 
successfully received the Interim DRX settings and will take 
those into use. 

In step S108, the UE 10 receives the ?rst AT according to 
the Interim DRX starting point indicated by the received 
Interim DRX settings, and the DRX control unit 16 of the UE 
10 sets and starts the Interim DRX timer 14. Thereafter, the 
UE 10 follows the Interim DRX scheme (while the Regular 
DRX rules may still apply) and receives AT’s according to 
this shorter Interim DRX cycle (step S109). When Interim 
DRX cycle no longer applies, the UE 10 again obeys the 
Regular DRX cycle (step S10). Then, the procedure may start 
again at step S101 after it has entered the sleep mode in the 
Regular DRX scheme. 

It is noted that the Regular DRX cycle is kept unchanged 
during the Interim DRX scheme and is not in?uenced by the 
fact that the Interim DRX scheme has been activated. 
The control signaling provided by the Interim DRX control 

unit 24 or by any other network function and needed in order 
to control the Interim DRX at the UE 10 may comprise at least 
one of an Interim DRX starting point (or starting time), an 
Interim DRX interval which de?nes the length of the Interim 
DRX cycle and which could be a modulus (MOD) of the 
Regular DRX interval/cycle or which could be a speci?c 
number, and a life-time of the Interim DRX scheme. The 
life-time can be de?ned in terms of time or frames etc., in 
terms of repetitions of interval/cycles, by a speci?c end-bit, or 
the life-time could be set by default until the start of the next 
Regular DRX cycle. 

FIGS. 3A and 3B show respective portions of a signaling 
and processing diagram of a more detailed implementation 
example of a basic interim DRX concept in an E-UTRAN 
environment, according to an exemplary embodiment. In the 
diagram, processing steps at and signaling ?ows between the 
UE 10 and the network, i.e., node B 20, are shown, while the 
time proceeds from the top to the bottom. 
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At the beginning of the procedure, as indicated in FIG. 3A, 
it is again assumed that the UE 10 is in the active mode 
(“LTE_ACTIVE”), step 301, Which means that it has per 
formed a cell association procedure and has been assigned 
some regular DRX period. When the UE 10 receives DL data 
(step 302), the transmitted data How includes the last TB 
(transport block), Which may be the unit of data packages 
Which is sent over the air, and possibly an updated TA (Timing 
Advance). Then, the UE 10 is set, as in step 303, into the sleep 
mode (e.g., deep sleep). Based on the active DRX cycle, the 
UE 10 initiates a Wake-up procedure, per step 304, in accor 
dance With the Regular DRX settings (e.g., 250 ms) assigned 
by the netWork, e.g., based on “connection” parameters such 
as delay, jitter, data throughput needs, etc. Moreover, it is 
assumed that the Regular DRX timer 12 is restarted at time 
out. 

Then, an AT is received by the UE 10 (step 305), Which 
hoWever is not addressed to the UE 10. Consequently, the UE 
10 enters the sleep mode again (steps 306 and 307) and 
initiates a Wake-up procedure, per step 308, before the Regu 
lar DRX timer 12 times out. Thereafter, a neW cycle of the 
Regular DRX timer 12 is started, While UL synchronization is 
assumed and system settings alloW the TA to be applied for a 
second cycle (e.g., 500 ms in total) after the last possible 
update. 
NoW, the next AT is addressed to the UE 1 0 and transmitted 

together With an indication of DL and UL resources, as in step 
309. The netWork signals, e.g., by a MAC control signaling 
that the Interim DRX scheme is to be applied at the UE 10. At 
that stage, the netWork has knoWledge about the DL data 
buffer and the scheduled Interim DRX scheme (step 310). 
Thereafter, the netWork signals a DL control information, 
e.g., by using the MAC layer, Which comprises Interim DRX 
information, such as Interim DRX interval and Interim DRX 
starting point (step 311). The Interim DRX information may 
comprises any Interim DRX parameter or combination men 
tioned earlier. 

The procedure noW turns over to FIG. 3B, Where the UE 10 
transmits, per step 313, UL data Which includes an acknoWl 
edgement ACK for the DL data and for the sWitch or change 
to the Interim DRX scheme Which has been taken into use. 
Additionally, the UL data stream could include an MAC 
buffer report of the UE 10 for further UL scheduling. The 
netWork noW has visibility to UL and DL data buffers and 
may adjust the Interim DRX parameters if needed (step 314). 

With the next AT, the Interim DRX settings may be given as 
starting point and interval, and next DL/UL resource assign 
ment is obtained, as in step 315. The Interim DRX timer 14 at 
the UE 10 may noW be set to a reduced DRX cycle (e.g., 2 ms) 
and DL data With optional Interim DRX information may be 
transmitted to the UE 10 (step 316). The UE 10 may respond 
With an UL data stream, per step 317. After time-out of the 
Interim DRX timer 14 at the UE, a neW AT With next DL/U L 
resource assignment is signaled (step 318), folloWed by DL 
data With optional Interim DRX information (step 319). 
Again, the UE 10 may send UL data to the netWork (step 320), 
until the last scheduled restart of the Interim DRX timer 14 
has occurred. Then, the UE 10 enters the sleep mode again, 
per step 321, and the Regular DRX timer 12 of the UE 10 
times out. 

The UE 10 alWays has at least one (default) connection in 
the active state and the netWork can see tra?ic on this LCID 
and indicate Regular DRX interval, e.g., in the connection 
release message. 

FIGS. 4A and 4B shoW respective portions of a signaling 
and processing diagram of a modi?ed implementation 
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8 
example of simultaneous interim DRX and hybrid retrans 
mission according to an exemplary embodiment. 
At the beginning of the procedure, as indicated in FIG. 4A, 

it is again assumed that the UE 10 is in the active mode 
(“LTE_ACTIVE”) Which means that it has performed a cell 
association procedure and has been assigned some regular 
DRX period (step 401). The transmitted data How includes 
the last TB (transport block), Which may be the unit of data 
packages Which is sent over the air, and possibly an updated 
TA, based on Which the DRX settings at the UE 10 are 
updated. Then, the UE 10 enters the sleep mode and stays in 
the sleep mode (steps 403 and 404). Based on the active DRX 
cycle, the UE 10 initiates a Wake-up procedure, as in step 405, 
in accordance With the Regular DRX settings (e.g., 250 ms), 
While it is assumed that the system setting alloWs TA to be 
applied for tWo Regular DRX cycles (e.g., 500 ms) after the 
last possible update. Moreover, it is again assumed that the 
Regular DRX timer 12 is restarted at time-out. 
NoW in step 406, an AT is addressed to the UE 10 and 

transmitted together With an indication of DL and UL 
resources. The netWork signals, e.g., by a MAC control sig 
naling that the Interim DRX scheme is to be applied at the UE 
10. At that stage (step 407), the netWork has knowledge about 
the DL data buffer and uses this information for preliminary 
Interim DRX scheduling/ settings (step 408). The Interim 
DRX information may be given as DRX starting point or 
time, DRX interval/time (e.g., 10 ms) and may also include a 
life-time value (e. g., 3 cycles). Thereafter, the netWork signals 
a DL control information, e.g., by using the MAC layer, 
Which comprises Interim DRX information, such as starting 
point, interval and life-time. 

HoWever, noW the netWork receives, per step 409, from the 
UE 10 a HARQ feedback including a non-acknowledgement 
NACK for the DL data. Based on this non-acknowledgement 
for DL, the netWork knoWs that the UE 10 has not applied the 
Interim DRX parameters (step 410). Therefore, the netWork 
initiates a ?rst HARQ retransmission of the DL control infor 
mation including the Interim DRX information. This proce 
dure can be repeated up to a prede?ned maximum number of 
retransmissions. 
The procedure noW turns over to FIG. 4B, Where the UE 10 

transmits UL data Which noW includes an acknoWledgement 
ACK for the DL data (step 411). The netWork noW knoWs that 
the UE 10 has applied the Interim DRX parameters and the 
normal HARQ process is applied “inside” the Interim DRX 
scheme. 
With the next AT, the next DL/U L resource assignment is 

obtained (step 412). The Interim DRX timer 14 at the UE 10 
may noW be set to the reduced DRX cycle (e.g., 10 ms) and 
DL data With optional Interim DRX information may be 
transmitted to the UE 10, per step 413. The UE 10 responds 
With a HARQ feedback Which indicates a non-acknoWledge 
ment NACK (step 414). Consequently, the netWork initiates a 
HARQ retransmission of the DL data With optional Interim 
DRX information, as in step 415. NoW, the UE 10 responds 
With a HARQ feedback Which indicates an acknoWledgement 
ACK (step 416). 

After time-out of the Interim DRX timer 14 at the UE 10, a 
neW AT With next DL/UL resource assignment is signaled at 
the re-start of the Interim DRX timer 14, folloWed by DL data 
With optional Interim DRX information, per step 417. The UE 
10 noW sends UL data to the netWork (step 418), and there 
after the Interim DRX timer 14 times out. With the third and 
last Interim DRX cycle, a neW AT is transmitted With next 
DL/UL resource assignment folloWed by neW DL data With 
optional Interim DRX information (steps 419 and 420). Then, 
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in steps 421 and 422, the UE 10 responds with UL data and 
enters the sleep mode again and the Regular DRX timer 12 of 
the UE 10 times out. 
As an alternative, it is also possible to specify some pre 

de?ned Interim DRX patterns which could be distributed, 
e.g., in system information or they could be stated directly in 
the speci?cation. These pre-de?ned Interim DRX patterns 
could then be referred to by the networkiallowing a more 
optimised signalling method and reduce the need for ‘end’ 
signals or de?nitions. 

Also, the Interim DRX scheme may set to be only valid 
within one Regular DRX cycle. This option provides the 
advantage that the impact of possible error situations is mini 
miZed. The Regular DRX scheme is not affected by the use of 
Interim DRX, and the Regular DRX interval/cycle stays 
unchanged and is therefore always available for fallback in 
case of failures in the Interim DRX procedure. Thereby, the 
network, e.g., node B 20, and the UE 10 will always be able to 
stay synchronized. 
The interim DRX could be assigned and valid for a longer 

period than one regular DRX. Interim DRX would then be 
stopped either by direct signaling or ‘end’-bit. This will 
reduce signaling in case of need for assigning consecutive 
interim DRX. 

The Interim DRX can be used as a tool for the network to 
temporarily increase the data throughput between the UE 10 
and the network. In case of a need for more static increase, the 
network could adjust the Regular DRX interval to comply 
with the new requirements. 

FIG. 5 shows schematic time diagrams for comparison of a 
regular DRX only concept and a combined DRX concept 
according to one embodiment of the invention. 

In particular, a Regular DRX approach is compared to a 
combined Regular DRX+Interim DRX period approach 
according to an exemplary embodiment. As indicated by the 
mo st upper time diagram, when only the Regular DRX period 
approach is used, the maximum amount of data which can be 
received at the UE 1 0 is limited by the “active periods”. When 
the traf?c is very bursty, it is very dif?cult to estimate the 
correct length of these active periods. If it is too small, the 
node B 20 cannot send all buffered tra?ic to the UE 10. This 
will cause additional delay in the DL direction. On the other 
hand, if it is too large, the UE 10 will waste time and power on 
active period. When the Regular DRX cycle is long (e.g., 5.12 
second), the node B 20 needs to wait for a long time until the 
start of the next Regular DRX cycle. This also increases DL 
delay. 
By using proposed “interim DRX” approach indicated by 

the lower two time diagrams of FIG. 5, the network can adjust 
both throughput and periodicity of the DRX period dynami 
cally by using the Interim DRX information signaled via the 
faster MAC layer. If additional data tra?ic has arrived, the 
node B 20 can thus allocate several interim DRX cycles to 
absorb the additional data tra?ic within one Regular DRX 
cycle. Besides, if the node B 20 knows that a bursty traf?c will 
come in the middle of a Regular DRX period, it can reserve 
some Interim DRX cycles at the beginning of this Regular 
DRX period to avoid additional delay. It is apparent from the 
foregoing that the proposed different levels or schemes of 
DRX could be controlled as well by using a single protocol 
layer. Then, the control signaling which is required for setting 
and controlling the Interim DRX scheme and which is pro 
vided by the Interim DRX control function or unit 24 by using 
the same control layer as the Regular DRX control function or 
unit 22. Both Interim DRX and Regular DRX may in this case 
be handled through RRC signalling of the RRC layer, or 
through a control signalling of the MAC layer, or through any 
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10 
other suitable protocol layer. Thereby, the whole DRX 
scheme can be implemented in one and the same protocol 
layer, without speci?c limitation on the type of layer. 

In summary, a method, terminal device, network element, 
system and computer program product for controlling discon 
tinuous reception or transmission at a terminal device of a 
communication network have been described, wherein a 
regular discontinuous reception or transmission cycle of a 
regular discontinuous reception or transmission scheme is set 
by using a ?rst control layer. In addition thereto, a shorter 
temporary discontinuous reception or transmission cycle of 
an interim discontinuous reception or transmission scheme 
can be set by using a second control layer. Thereby, it is 
possible to reach two goals of providing long discontinuous 
reception or transmission cycles for power consumption 
improvements while at the same time ensuring that the net 
work can easily and ?exibly shorten these cycles for 
increased data throughput, if needed. 

Although the above embodiments have been described in 
connection with an E-UTRAN environment, the invention 
can be applied to any connection between a terminal device 
and a network element of any type of communication or data 
network. Although, in certain embodiments of the invention, 
only DRX has been addressed, it is apparent that DRX is 
linked to AT reception in which the UE also receives UL 
resources. Consequently, the proposed solution is also appli 
cable for DTX (discontinuous transmission). The control sig 
naling or control layers used for transferring the Regular and 
Interim DRX information or parameters are not restricted to 
RRC and MAC, respectively. Any control protocol layers 
may be used, while the Interim DRX parameters may be 
signaled by using a faster (e.g., lower) protocol layer to 
thereby ensure a fast change and short Interim DRX cycles. 
The various embodiments may thus vary within the scope of 
the attached claims. 

The invention claimed is: 
1. A method comprising: 
setting a regular discontinuous reception or transmission 

cycle of a regular discontinuous reception or transmis 
sion scheme within a terminal device by using a ?rst 
control layer; and 

setting a temporary discontinuous reception or transmis 
sion cycle, shorter than said regular discontinuous 
reception or transmission cycle, of an interim discon 
tinuous reception or transmission scheme within the 
terminal device by using a second control layer, said 
second control layer providing faster control signaling 
than said ?rst control layer, 

wherein said temporary discontinuous reception or trans 
mission cycle is set in response to said terminal device 
having been addressed for data reception. 

2. The method according to claim 1, wherein said method 
is applied when said terminal device is set into an active 
mode. 

3. The method according to claim 1, wherein said ?rst 
control layer is a radio resource control layer. 

4. The method according to claim 1, wherein said second 
control layer is a media access control layer. 

5. The method according to claim 1, wherein said setting of 
said temporary discontinuous reception or transmission cycle 
is achieved by signaling at least one of a starting time, an 
interval, and a life-time for said interim discontinuous recep 
tion or transmission scheme via said second control layer. 

6. The method according to claim 5, wherein said interval 
is de?ned based on a modulus of said regular discontinuous 
reception or transmission cycle. 
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7. The method according to claim 5, wherein said life-time 
is de?ned based on at least one of a number of frames Which 
can be received Within said interim discontinuous reception 
or transmission cycle, a number of said interim discontinuous 
reception or transmission cycles Within one regular discon 
tinuous reception or transmission cycle, or an end-bit of said 
second control signaling at the end of said interim discontinu 
ous reception or transmission cycle to indicate the end of 
interim discontinuous reception or transmission. 

8. The method according to claim 5, Wherein said life-time 
is de?ned by a default value. 

9. The method according to claim 8, Wherein said default 
value corresponds to the length of said regular discontinuous 
reception or transmission cycle. 

10. The method according to claim 1, Wherein said setting 
of said temporary discontinuous reception or transmission 
cycle is achieved by distributing predetermined interim dis 
continuous reception or transmission patterns and signaling a 
selected one to said terminal device. 

11. The method according to claim 1, Wherein setting of 
said temporary discontinuous reception or transmission cycle 
comprises indicating a next uplink or doWnlink resource. 

12. The method according to claim 1, Wherein said interim 
discontinuous reception or transmission scheme is set to be 
valid only for one of said regular discontinuous reception or 
transmission cycles. 

13. The method according to claim 1, further comprising 
initiating a fallback to said regular discontinuous transmis 
sion scheme, if a failure has been detected in said interim 
discontinuous transmission scheme. 

14. The method according to claim 1, Wherein said setting 
steps are controlled based on a dynamic interaction betWeen 
said regular discontinuous reception or transmission scheme 
and said interim discontinuous reception or transmission 
scheme, and Wherein said dynamic interaction comprises a 
decision making step of deciding Whether to send said ?rst 
control layer signaling to adjust said regular discontinuous 
reception or transmission cycle or to send said second control 
layer signaling to adjust said interim discontinuous reception 
or transmission cycle. 

15. The method according to claim 14, Wherein said deci 
sion-making step is based on at least one of a tra?ic load 
estimation, at least one radio condition on an air interface to 
said terminal device, or an algorithm used to calculate signal 
ing overhead. 

16. A non-transitory computer-readable storage medium 
encoded With instructions con?gured to control a processor to 
perform the steps of claim 1. 

17. A terminal device comprising: 
?rst timer means for timing a regular discontinuous recep 

tion or transmission cycle of a regular discontinuous 
reception or transmission scheme; 

second timer means for timing a temporary discontinuous 
reception or transmission cycle, shorter than said regular 
discontinuous reception or transmission cycle, of an 
interim discontinuous reception or transmission 
scheme; and 

setting means for setting said ?rst timer means based on an 
information received via a ?rst control layer, and for 
setting said second timer means based on an information 
received via a second control layer providing faster con 
trol signaling than said ?rst control layer, 

Wherein said terminal device is con?gured to set said 
shorter temporary discontinuous reception or transmis 
sion cycle in response to having been addressed for data 
reception. 
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18. The terminal device according to claim 17, Wherein 

said ?rst control layer is a radio resource control layer. 
19. The terminal device according to claim 17, Wherein 

said second control layer is a media access control layer. 
20. The terminal device according to claim 17, Wherein 

said setting means is con?gured to set said temporary discon 
tinuous reception or transmission cycle based on at least one 
of a starting time, an interval, and a life-time for said interim 
discontinuous reception or transmission scheme, received via 
said second control layer. 

21. The terminal device according to claim 20, Wherein 
said interval is de?ned based on a modulus of said regular 
discontinuous reception or transmission cycle. 

22. The terminal device according to claim 20, Wherein 
said life-time is de?ned based on a number of frames Which 
can be received Within said interim discontinuous reception 
or transmission cycle, a number of said interim discontinuous 
reception or transmission cycles Within one regular discon 
tinuous reception or transmission cycle, or an end-bit of said 
second control signaling at the end of said interim discontinu 
ous reception or transmission cycle to indicate the end of 
interim discontinuous reception or transmission. 

23. The terminal device according to claim 20, Wherein 
said life-time is de?ned by a default value. 

24. The terminal device according to claim 23, Wherein 
said default value corresponds to the length of said regular 
discontinuous reception or transmission cycle. 

25. The terminal device according to claim 17, Wherein 
said second timer means is con?gured to set said temporary 
discontinuous reception or transmission cycle based on a 
signaled selected one of distributed predetermined interim 
discontinuous reception or transmission patterns. 

26. The terminal device according to claim 17, Wherein 
said setting means is con?gured to set said interim discon 
tinuous reception or transmission scheme to be valid only for 
one of said regular discontinuous reception or transmission 
cycles. 

27. The terminal device according to claim 17, Wherein 
said setting means is con?gured to initiate a fallback to said 
regular discontinuous transmission scheme, if a failure has 
been detected in said interim discontinuous transmission 
scheme. 

28. The terminal device according to claim 17, Wherein 
said setting means is controlled based on a dynamic interac 
tion betWeen said regular discontinuous reception or trans 
mission scheme and said interim discontinuous reception or 
transmission scheme, and Wherein said dynamic interaction 
comprises a decision based on at least one of a tra?ic load 
estimation, at least one radio condition on an air interface to 
said terminal device, or an algorithm used to calculate signal 
ing overhead. 

29. The mobile terminal comprising the terminal device 
according to claim 17. 

30. A netWork element for controlling a terminal device of 
a communication netWork, said netWork element comprising: 

?rst setting means for signaling information used for set 
ting a regular discontinuous reception or transmission 
cycle of a regular discontinuous reception or transmis 
sion scheme by using a ?rst control layer; and 

second setting means for signaling information used for 
setting a temporary discontinuous reception or transmis 
sion cycle, shorter than said regular discontinuous 
reception or transmission cycle, of an interim discon 
tinuous reception or transmission scheme by using a 
second control layer, said second control layer providing 
faster control signaling than said ?rst control layer, 
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wherein said network element is con?gured to set said 
shorter temporary discontinuous reception or transmis 
sion cycle in response to said terminal device having 
been addressed for data reception. 

31. The network element according to claim 30, wherein 
said ?rst control layer is a radio resource control layer. 

32. The network element according to claim 30, wherein 
said second control layer is a media access control layer. 

33. The network element according to claim 30, wherein 
said second setting means is con?gured to signal at least one 
of a starting time, an interval, or a life-time for said interim 
discontinuous reception or transmission scheme via said sec 
ond control layer. 

34. The network element according to claim 33, wherein 
said second setting means is con?gured to de?ne said interval 
based on a modulus of said regular discontinuous reception or 
transmission cycle. 

35. The network element according to claim 33, wherein 
said second setting means is con?gured to de?ne said life 
time based on a number of frames which can be received 
within said interim discontinuous reception or transmission 
cycle, a number of said interim discontinuous reception or 
transmission cycles within one regular discontinuous recep 
tion or transmission cycle, or an end-bit of said second control 
signaling at the end of said interim discontinuous reception or 
transmission cycle to indicate the end of interim discontinu 
ous reception or transmission. 

36. The network element according to claim 30, wherein 
said second setting means is con?gured to signal a selected 
one of distributed predetermined interim discontinuous 
reception or transmission patterns to said terminal device. 

37. The network element according to claim 30, wherein 
said second setting means is con?gured to indicate a next 
uplink or downlink resource. 

38. The network element according to claim 30, wherein 
said network element is a base station device. 

39. The network element according to claim 30, wherein 
said ?rst and second setting means is controlled based on a 
dynamic interaction between said regular discontinuous 
reception or transmission scheme and said interim discon 
tinuous reception or transmission scheme, and wherein said 
dynamic interaction comprises a decision whether to send 
said ?rst control layer signaling to adjust said regular discon 
tinuous reception or transmission cycle or to send said second 
control layer signaling to adjust said interim discontinuous 
reception or transmission cycle. 

40. The network element according to claim 39, wherein 
said decision is based on at least one of tra?ic load estimation, 
at least one radio condition on an air interface to said terminal 
device, and an algorithm used to calculate signaling over 
head. 

41. The system for controlling discontinuous reception or 
transmission in a communication network, said system com 
prising a network element according to claim 30. 

42. A network element for controlling a terminal device of 
a communication network, said network element comprising: 

a ?rst setting unit con?gured to signal information used for 
setting a regular discontinuous reception or transmission 
cycle of a regular discontinuous reception or transmis 
sion scheme by using a ?rst control layer; and 

a second setting unit con?gured to signal used for setting a 
temporary discontinuous reception or transmission 
cycle, shorter than said regular discontinuous reception 
or transmission cycle, of an interim discontinuous recep 
tion or transmission scheme by using a second control 
layer, said second control layer providing faster control 
signaling than said ?rst control layer, 
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wherein said network element is con?gured to set said 

shorter temporary discontinuous reception or transmis 
sion cycle in response to said terminal device having 
been addressed for data reception. 

43. A terminal device comprising: 
a ?rst timer con?gured to time a regular discontinuous 

reception or transmission cycle of a regular discontinu 
ous reception or transmission scheme; 

a second timer con?gured to time a temporary discontinu 
ous reception or transmission cycle, shorter than the 
regular discontinuous reception or transmission cycle, 
of an interim discontinuous reception or transmission 
scheme; and 

a setting unit con?gured to set said ?rst timer based on an 
information received via a ?rst control layer, and for 
setting said second timer based on an information 
received via a second control layer providing faster con 
trol signaling than said ?rst control layer, 

wherein said terminal device is con?gured to set said 
shorter temporary discontinuous reception or transmis 
sion cycle in response to having been addressed for data 
reception. 

44. A method comprising: 
setting a regular discontinuous reception or transmission 

cycle of a regular discontinuous reception or transmis 
sion scheme within a terminal; 

setting a temporary discontinuous reception or transmis 
sion cycle, shorter than said regular discontinuous 
reception or transmission cycle, of an interim discon 
tinuous reception or transmission scheme within the 
terminal; and 

performing settings of saidregular discontinuous reception 
or transmission cycle and setting of said shorter tempo 
rary discontinuous reception or transmission cycle by 
using at least one control layer, 

wherein said shorter temporary discontinuous reception or 
transmission cycle is set in response to said terminal 
device having been addressed for data reception. 

45. A non-transitory computer-readable storage medium 
encoded with instructions con?gured to control processor to 
perform the steps of claim 44. 

46. A terminal device comprising: 
?rst timer means for timing a regular discontinuous recep 

tion or transmission cycle of a regular discontinuous 
reception or transmission scheme; 

second timer means for timing a temporary discontinuous 
reception or transmission cycle, shorter than said regular 
discontinuous reception or transmission cycle, of an 
interim discontinuous reception or transmission 
scheme; and 

setting means for setting said ?rst timer means and said 
second timer means based on an information received 
via at least one control layer, 

wherein said terminal device is con?gured to set said 
shorter temporary discontinuous reception or transmis 
sion cycle in response to having been addressed for data 
reception. 

47. A mobile terminal comprising the terminal device 
according to claim 46. 

48. A network element for controlling a terminal device of 
a communication network, said network element comprising: 

?rst setting means for signaling information used for set 
ting a regular discontinuous reception or transmission 
cycle of a regular discontinuous reception or transmis 
sion scheme; and 

second setting means for signaling information used for 
setting a temporary discontinuous reception or transmis 
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sion cycle, shorter than said regular discontinuous 
reception or transmission cycle, of an interim discon 
tinuous reception or transmission scheme, 

Wherein said ?rst and second setting means are con?gured 
to perform said settings by using at least one control 
layer, 

Wherein said terminal device is con?gured to set said 
shorter temporary discontinuous reception or transmis 
sion cycle in response to having been addressed for data 
reception. 

49. A system for controlling discontinuous reception or 
transmission in a communication network, said system com 
prising the netWork element according to claim 48. 

50. A netWork element for controlling a terminal device of 
a communication network, said netWork element comprising: 

a ?rst setting unit con?gured to signal information used for 
setting a regular discontinuous reception or transmission 
cycle of a regular discontinuous reception or transmis 
sion scheme by using a ?rst control layer; and 

a second setting unit con?gured to signal used for setting a 
temporary discontinuous reception or transmission 
cycle, shorter than said regular discontinuous reception 

16 
or transmission cycle, of an interim discontinuous recep 
tion or transmission scheme by using a second control 
layer, 

Wherein said netWork element is con?gured to set said 
shorter temporary discontinuous reception or transmis 
sion cycle in response to said terminal device having 
been addressed for data reception. 

51. A terminal device comprising: 
a ?rst timer con?gured to time a regular discontinuous 

reception or transmission cycle of a regular discontinu 
ous reception or transmission scheme; 

a second timer con?gured to time a temporary discontinu 
ous reception or transmission cycle, shorter than said 
regular discontinuous reception or transmission cycle, 
of an interim discontinuous reception or transmission 
scheme; and 

a setting unit con?gured to set said ?rst timer and said 
second timer based on an information received via at 
least one control layer, 

Wherein said terminal device is con?gured to set said 
shorter temporary discontinuous reception or transmis 
sion cycle in response to having been addressed for data 
reception. 


